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s aIntroduction: The burden of alcohol misuse is unknown among shipboard U.S. Navy and Marine
Corps military personnel immediately prior to deployment and may be elevated.
Methods: Anonymous survey data on hazardous, dependent, and binge alcohol misuse and
involuntary drug consumption were collected during 2012–2014 among shipboard personnel within
approximately 2 weeks of deployment. Using the Alcohol Use Disorders Identiﬁcation Test
Consumption (AUDIT-C), hazardous alcohol misuse was deﬁned using two cut-point scoring
criteria: (1) ≥3 for women and ≥4 for men; and (2) ≥4 for women and ≥5 for men; binge drinking as
≥4 drinks for women and ≥5 drinks for men on a typical day in past 30 days; and dependent alcohol
misuse as an AUDIT-C score of ≥8. Demographic- and sex-stratiﬁed self-reported alcohol misuse
prevalence was reported for analysis conducted during 2014–2015.
Results: Among 2,351 male and female shipboard personnel, 39%–54% screened positive for
hazardous, 27% for binge, and 15% for dependent alcohol use. Seven percent reported involuntary
drug consumption history. A larger proportion of those aged 17–20 years screened positive for
dependent alcohol use compared with the overall study population prevalence.
Conclusions: A large proportion of shipboard personnel screened positive for hazardous and
dependent alcohol use (18% among those aged o21 years) at deployment onset. These data can
inform interventions targeting shipboard personnel engaging in hazardous use before progression to
dependent use and enable early identiﬁcation and care for dependent users. Future studies should
include more comprehensive assessment of factors associated with involuntary drug consumption.
(Am J Prev Med 2016;51(2):185–194) & 2016 American Journal of Preventive Medicine. Published by Elsevier
Inc. This is an open access article under the CC BY-NC-ND license
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rticle under the CC BY-NC-ND license (http://creativecoviolence, and sexual risk behavior in both U.S. civilian
and military populations.1–7 Within the military setting,
alcohol-related incidents can increase accidental injury,
reduce operational readiness, decrease unit cohesion
because of personnel losses, have negative career impact,
or result in involuntary discharge.1,8–11 Alcohol misuse
data during the pre-deployment time period are scarce
among U.S. military shipboard personnel, although data
from deployment and post-deployment time periods
show signiﬁcant rates of alcohol misuse.8,12 The pre-
deployment period could present a particular risk for
alcohol misuse among personnel anticipating the absence
of alcohol; U.S. Navy ships have been “dry” since 1914.13
Data collected under non-deployment conditions show
that alcohol use differs signiﬁcantly by gender and
demographic strata, including rank/rate.1 The pre-
deployment period is a time of increased stress,14 whichier Inc. This is an
mmons.org/licenses/by-nc-nd/4.0/).
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addition, alcohol misuse may be associated with invol-
untary drug consumption (IDC).15 Binge drinking is
often perceived as less risky than other forms of alcohol
misuse but is associated with adverse outcomes among
binge drinkers and non-binge drinkers within binge
drinking communities.16–18 Additionally, binge drinking
has been linked to elevated rates of suicide attempts in
women in the absence of a major depressive episode19; in
men, alcohol-related problems are an independent risk
factor for suicide.20 Hazardous alcohol use is a pattern of
excessive use that increases risk for adverse health
events,21 whereas binge drinking is deﬁned as excessive
use that raises blood alcohol level to 0.8 or greater and
characterized by drinking several alcoholic beverages
within a short period of time.22 Dependent alcohol
misuse is a chronic condition characterized by a physio-
logical craving for alcohol and inability to limit drinking
even when it causes adverse physical, psychological, or
social consequences.23
Although shipboard personnel receive a medical
review prior to deployment, they do not complete the
more rigorous Pre-Deployment Health Assessment (Pre-
DHA), which is administered to land-based deploying
personnel and includes the Alcohol Use Disorders
Identiﬁcation Test Consumption (AUDIT-C) for screen-
ing hazardous and dependent alcohol use.24–27 An
AUDIT-C score of ≥4 for women or ≥5 for men on
the Pre-DHA triggers referral for further evaluation at the
healthcare provider’s discretion. Because the deploying
shipboard population does not complete the Pre-DHA, it
is unknown what proportion of shipboard personnel
would screen positive for alcohol misuse and be identiﬁed
for potential intervention. A large proportion of individ-
uals who engage in alcohol misuse are not dependent.
Screening provides an opportunity to identify and
intervene before individuals progress to dependency,
which is more challenging to treat.28 The current study
examines the burden of hazardous, dependent, and binge
alcohol misuse use among shipboard, active-duty U.S.
Navy and Marine Corps personnel prior to deployment.Methods
This report presents cross-sectional, anonymous, self-reported
alcohol and drug use data collected during 2012–2014 among
shipboard personnel (deﬁned as ship-assigned, active-duty deploy-
ing U.S. Navy and Marine Corps personnel) at the pre-deployment
time point (within 2 weeks before deployment) of a longitudinal
study described elsewhere.29 Personnel were recruited through
convenience sampling among U.S. Navy Third Fleet ships, and all
departments on the ship were recruited for participation to
optimize representation. Survey participation was voluntary, and
informed consent was obtained. Participants indicated non-participation by returning an uncompleted survey in a sealed
envelope or departing the survey area.
Alcohol Use Measures and Deﬁnitions
The study employed the AUDIT-C, and standardized questions for
various types of self-reported alcohol misuse. The following types
of alcohol misuse were measured for men and women: hazardous,
dependent, and binge drinking.
Hazardous alcohol use was measured using the ﬁrst three
questions of the AUDIT-C:1. How often do you have a drink containing alcohol?
2. How many drinks containing alcohol do you have on a typical
day when you are drinking?
3. How often do you have six or more drinks on one occasion?
The AUDIT-C has been validated in civilians and veterans,24–26
showing high diagnostic efﬁciency for both hazardous and
dependent alcohol use. Hazardous alcohol use was deﬁned as
AUDIT-C scores of ≥4 for women and ≥5 for men, which are cut-
points used for the Pre-DHA to trigger referral for further alcohol
evaluation within the U.S. military.26,27
Additionally, a second deﬁnition of hazardous drinking was
examined using AUDIT-C scores of ≥3 for women and ≥4 for
men, which are widely accepted cut-points used among both U.S.
military and civilians.24,25,30,31
Binge drinking was deﬁned as women who reported four or
more drinks and men who reported ﬁve or more drinks on a
typical day in the past 30 days8,18,20,32 using this question, Think
about the days when you drank alcoholic beverages (such as beer,
wine, or hard liquor) in the past 30 days. How many alcoholic
beverages did you usually drink on a typical day when you drank?
The proportion of personnel who had ever blacked out was
determined using the question Have you ever drank until you
“blacked out” or you didn’t remember what happened?
Screening positive for dependent alcohol use was deﬁned as an
AUDIT-C score of ≥8 for both men and women, which screens for
active alcohol abuse or dependence25; this cut-point serves as a
trigger within Department of Defense/Veteran’s Administration
guidelines to refer personnel for specialty care at the healthcare
provider’s discretion.30,31,33
This study deﬁned IDC as responding afﬁrmatively to the
question Have you ever been given a drug without your knowledge
or consent? (In other words, do you think you have ever been
“rooﬁed” or had your drink spiked?). Only a single exploratory IDC
question was included in the survey.
Information on recreational drug consumption was captured by
the question Have you used any recreational substances listed
below? The list of recreational drugs is included in the Appendix
(available online).
Statistical Analysis
Data were analyzed from 2014 to 2015 using SAS, version 9.2.
Percentages were calculated for categorical variables. Pearson chi-
square tests for categorical variables (or Fisher’s exact test where
expected count was o5) were used to assess whether there was a
signiﬁcant difference for each demographic and alcohol misuse
variable by sex and IDC. Appendix Table 1 (available online)www.ajpmonline.org
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screened positive for hazardous alcohol use. All p-values were
based on two-tailed tests of signiﬁcance, deﬁned as p≤0.05.Results
Data analysis included information from personnel
responding to at least one question on the AUDIT-C
assessment (N¼2,351). Tables 1 and 2 show overall and
sex-stratiﬁed demographics and alcohol misuse data
among active-duty deploying participants. The popula-
tion was predominantly composed of men (78.6%); those
aged 17–29 years (74.6%); U.S. Navy personnel (84.6%);
and those with a rate of ≤E6 (88.4%). More than half
reported white race/ethnicity and 12.2% were aged
younger than 21 years. Overall, the majority of respond-
ents (85.8%, n=1,999 of 2,331) drank some alcohol in the
past 12 months. The Appendix (available online) lists
explanations of U.S. Navy and Marine Corps rates/ranks.
Overall, 38.8% of all respondents screened positive for
hazardous alcohol use (using ≥4, ≥5 male/female cut-
points) at the onset of shipboard deployment, with
signiﬁcantly higher proportions observed among men
than women (40.2% vs 33.6%, po0.01). Among those
under legal drinking age (17–20 years), 35.9% screened
positive (Table 3). The highest screen positive prevalence
for hazardous use (≥4, ≥5 male/female cut-points) was
observed among those who were aged 21–24 years,
Marines, rate E1–E3, served in the military for 2–3 years,
reported white race/ethnicity, single and not in a
committed relationship, and had a high school degree
or less. Among personnel who screened positive for
hazardous alcohol use (≥4, ≥5 male/female cut-points),
there were statistically signiﬁcant differences (p≤0.05)
between men and women for several demographics
(Appendix, available online). Men were more likely to
be Marines; report two or more ofﬁcial deployments; ≥4
years in the military; single, uncommitted, or married
status; and completed high school/GED. More than one
fourth (27%) of respondents screened positive for binge
drinking in the past 30 days, with a signiﬁcantly larger
proportion of men than women (29.2% vs 20.3%,
po0.01) screening positive (Table 2).
Overall, 14.6% of all respondents screened positive for
dependent alcohol use (AUDIT-C score ≥8) at the onset
of shipboard deployment (Table 2), with signiﬁcantly
higher proportions observed in men than women (16.7%
vs 6.8%, po0.01). The same demographic categories of
shipboard personnel with the highest demographic-
speciﬁc prevalence for hazardous alcohol use (≥4, ≥5
male/female cut-points) also had the highest demo-
graphic-speciﬁc prevalence for dependent alcohol use,
except for race/ethnicity (Table 3). Among those agedAugust 201617–20 years, 17.8% screened positive for dependent
alcohol use.
A larger proportion of men who screened positive for
dependent alcohol use reported white race/ethnicity
(65.6%, n¼198 of 302, vs 39.4%, n¼13 of 33); being
married (34.6%, n¼107 of 309, vs 26.5%, n¼9 of 34); and
being single and not in a committed relationship (39.5%,
n¼122 of 309, vs 23.5%, n¼8 of 34, data not shown). A
larger proportion of women than men reported black or
African American race/ethnicity (15.2%, n¼5 of 33, vs
8.0%, n¼24 of 302); being in a committed relationship
(26.5%, n¼9 of 34, vs 15.9%, n¼49 of 309); and living
with a partner (14.7%, n¼5 of 34, vs 2.6%, n¼8 of 309).
Overall, few respondents reported any voluntary drug
use in the past 12 months (2.7%, Table 2). Seven percent
of personnel reported that they had ever experienced
IDC. A larger number of men (n¼131) than women
(n¼39) reported a history of IDC, but there were no
signiﬁcant differences in the proportions of men and
women (7.2% vs 7.8%, p¼0.62). As shown in Table 4, a
signiﬁcantly higher proportion of personnel reporting a
history of IDC compared with those not reporting IDC
screened positive for hazardous alcohol use, binge
drinking, ever blacking out, dependent alcohol use, drug
use in the past 12 months, and previously screening
positive on a drug screen. Personnel who reported ever
experiencing IDC were signiﬁcantly more likely to be
aged 25–29 years (31.8%, n¼54 of 170, vs 22.3%, n¼509
of 2,283) and divorced, separated, or widowed (12.9%,
n¼22 of 170, vs 6.3%, n¼144 of 2,281) than those who
did not (data not shown). Only 13 individuals who
experienced IDC also reported use of one or more drugs
in the past 12 months (not mutually exclusive, partic-
ipants could mark more than one drug used). Eight of
these (62%) reported use of pain killers with a valid
prescription.
Discussion
At deployment onset, a substantial proportion of ship-
board military personnel screened positive for hazardous,
binge, and dependent alcohol misuse, including many
personnel aged younger than 21 years. Demographic
factors associated with misuse reported here can help
civilian practitioners who care for personnel separated
from the military to identify those most at risk for alcohol
misuse. A concerning proportion of shipboard personnel
reported ever experiencing IDC, but a more comprehen-
sive study is needed to fully understand this ﬁnding.
In this study, screening prevalence of both hazardous
(39%–54%) and dependent (15%) alcohol use was sub-
stantially higher than post-deployment prevalence
observed among a U.S. Army population (16% for
Table 1. Sex-Stratiﬁed Demographics Among Eligible Active-Duty Deploying U.S. Navy and Marine Corps Participants
Characteristic Total, n (%) Men, n (%) Women, n (%)
Age, years (N¼2,351)
17–20 287 (12.2) 209 (11.3) 78 (15.5)*
21–24 918 (39.1) 704 (38.1) 214 (42.5)
25–29 547 (23.3) 420 (22.7) 127 (25.6)
30–34 285 (12.1) 247 (13.4) 38 (7.6)
≥35 314 (13.4) 268 (14.5) 46 (9.2)
Race/ethnicity (n¼2,308)
White 1,233 (53.4) 1,016 (56.2) 217 (43.5)*
Black or African American 295 (12.8) 204 (11.3) 91 (18.2)
Spanish/Hispanic/Latino 337 (14.6) 257 (14.2) 80 (16.0)
Two or more race/ethnicities 170 (7.4) 122 (6.7) 48 (9.6)
Other 273 (11.8) 210 (11.6) 63 (12.6)
Marital status (n¼2,349)
Single, uncommitted 711 (30.3) 555 (30.1) 156 (31.0)*
Single, committed relationship 410 (17.5) 276 (14.9) 134 (26.6)
Single, living with partner 107 (4.6) 63 (3.4) 44 (8.8)
Married 963 (41.0) 845 (45.8) 118 (23.5)
Divorced, separated, or widowed 158 (6.7) 107 (5.8) 51 (10.1)
Education level completed (n¼2,326)
≤High school, GED 974 (41.9) 811 (44.4) 163 (32.7)*
Some college, vocational 999 (43.0) 751 (41.1) 248 (49.7)
≥Undergraduate degree 353 (15.2) 265 (14.5) 88 (17.6)
Service branch (n¼2,335)
Navy 1,975 (84.6) 1,484 (80.9) 491 (98.0)*
Marine Corps 360 (15.4) 350 (19.1) 10 (2.0)
Military rank (n¼2,334)
E1–E3 812 (34.8) 602 (32.9) 210 (41.8)*
E4–E6 1,252 (53.6) 1,005 (54.9) 247 (49.2)
E7–E9, W1–W5, O1–O9 270 (11.6) 225 (12.3) 45 (8.9)
Years in the military (n¼2,295)
0 52 (2.3) 39 (2.2) 13 (2.6)*
1 432 (18.8) 309 (17.2) 123 (24.9)
2–3 747 (32.6) 559 (31.0) 188 (38.1)
≥4 1,064 (46.4) 894 (49.6) 170 (34.4)
Number of ofﬁcial deployments (n¼2,271)
0 521 (22.9) 371 (20.8) 150 (30.7)*
1 747 (32.9) 549 (30.8) 198 (40.5)
≥2 1,003 (44.2) 862 (48.4) 141 (28.8)
Note: *po0.01 for difference between sexes.
GED, General Educational Development.
Harbertson et al / Am J Prev Med 2016;51(2):185–194188
www.ajpmonline.org
Table 2. Sex-Stratiﬁed Alcohol Misuse Proportion and Unadjusted Odds Among Active-Duty Deploying U.S. Navy and Marine
Corps
Characteristic Total, n (%) Men, n (%) Women, n (%) OR (95% CI)
Hazardous alcohol usea
AUDIT-C score: ≥3 women, ≥4 men 1,258 (53.5) 1,010 (54.7) 248 (49.3)* 1.24 (1.02, 1.51)
AUDIT-C score: ≥4 women, ≥5 men 912 (38.8) 743 (40.2) 169 (33.6)** 1.33 (1.08, 1.64)
Dependent alcohol useb 343 (14.6) 309 (16.7) 34 (6.8)** 2.77 (1.92, 4.01)
Binge drinking, past 30 daysc 614 (27.3) 515 (29.2) 99 (20.3)** 1.62 (1.27, 2.07)
Ever blacked out, yes 1,135 (48.8) 921 (50.4) 214 (43.0)**
Drug use
Used one or more drug, past 12 months 59 (2.7) 43 (2.5) 16 (3.4) 0.74 (0.41, 1.33)
Positive urine drug screen, ever 73 (3.2) 65 (3.6) 8 (1.6)** 2.28 (1.09, 4.78)
Positive urine drug screen, past 12 months 31 (1.3) 27 (1.5) 4 (0.8) 1.87 (0.65, 5.36)
Ever, involuntary drug consumption (i.e., “rooﬁed”) 170 (7.3) 131 (7.2) 39 (7.8) 0.91 (0.63, 1.32)
Note: *po0.05; **po0.01 for difference between sexes.
aPositive screen for hazardous alcohol use was deﬁned using two sets of criteria: (1) as an AUDIT-C score of ≥3 for women and ≥4 for men (cut-points
utilized among civilians and veterans) and (2) as an AUDIT-C score of ≥4 for women and ≥5 for men (cut-points used to trigger patient referral on the
Pre-DHA).
bPositive screen for dependent alcohol use was deﬁned as an AUDIT-C score of ≥8 for both women and men.
cBinge drinking was deﬁned as ≥4 drinks for women and ≥5 drinks for men on a typical day in the past 30 days using the following question: Think
about the days when you drank alcoholic beverages (such as beer, wine, or hard liquor) in the past 30 days. How many alcoholic beverages did you
usually drink on a typical day when you drank?
AUDIT-C, Alcohol Use Disorders Identiﬁcation Test.
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predominantly active-duty (65%) of similar age (median
age of 27 years vs 24 years in the current study) and
included fewer women (11%) screened during 2010–
2012 (J. Nichols, Army Public Health Center [Provi-
sional], personal communication, 2015). Both analyses
used identical AUDIT-C cut-points for screening; how-
ever, the information collected among U.S. Army partic-
ipants was collected after deployment and was not
anonymous.
Recent data from the Department of Defense’s
“Health Related Behaviors Survey of Active Duty
Military Personnel”10 reported a higher binge drink-
ing prevalence (past 30 days) than the current study
(Navy, 43% vs 25%; Marine Corps, 57% vs. 39%) using
nearly equivalent gender-speciﬁc deﬁnitions (ﬁve or
more drinks for men/four or more drinks for women
on one occasion in the past 30 days versus ﬁve or more
drinks for men/four or more drinks for women on a
typical day in the past 30 days in the current study);
however, the Department of Defense study used non-
anonymous data among personnel not currently
deployed. A majority of respondents in the current
study had been shipboard (where no alcohol is
permitted) when they completed the survey, which
may explain the lower binge drinking prevalence.
Another study conducted among active-duty andAugust 2016reserve U.S. military personnel8 showed a higher binge
drinking prevalence among men (53% vs 29% in
current study); however, investigators included
reserve personnel and a more inclusive case deﬁnition.
Among nationally representative U.S. civilian popula-
tions, prevalence of binge drinking has ranged from
17% to 40%, which suggests that shipboard prevalence
is similar to rates reported in the general popula-
tion.34–36
Dependent alcohol use has been shown among U.S.
Army personnel to be signiﬁcantly associated with
alcohol-related hospitalizations and discharges from the
military due to alcoholism.37 Given that nearly one-ﬁfth
of personnel aged 18–20 years screened positive for
dependent alcohol use in the current study, targeting
this age group for alcohol misuse screening early in their
military career and before deployments may expedite
early identiﬁcation and care for these personnel at risk of
adverse medical, psychological, and work-related
complications.
The proportion of personnel who screened positive in
the current study for dependent alcohol use was sub-
stantially higher (15% vs 3.5%) than the proportion
observed in a nationally representative U.S. population
surveyed for the National Survey on Drug Use and
Health.35 However, the civilian study included individ-
uals as young as 12 years, and its alcohol dependence
Table 3. Demographic-Speciﬁc Alcohol Misuse Prevalence Among Eligible Active-Duty Deploying U.S. Navy and Marine Corps
Hazardous alcohol use
Characteristic
Total, n (% of
total population)
(N¼2,351)
Criteria 1, n (%)a
(n¼1,258)
Criteria 2b, n (%)
(n¼912)
Dependent alcohol
usec, n (%)
(n¼343)
Overall alcohol misuse prevalence 1,258 (53.5) 912 (38.8) 343 (14.6)
Age, years (N¼2,351)
17–20 287 (12.2) 126 (43.9)** 103 (35.9)** 51 (17.8)**
21–24 918 (39.1) 559 (60.9) 425 (46.3) 171 (18.6)
25–29 547 (23.3) 324 (59.2) 236 (43.1) 79 (14.4)
30–34 285 (12.1) 138 (48.4) 86 (30.2) 26 (9.1)
≥35 314 (13.4) 111 (8.8) 62 (19.8) 16 (5.1)
Race/ethnicity (n¼2,308)
White 1,233 (53.4) 733 (59.5)** 548 (44.4)** 211 (17.1)**
Black or African American 295 (12.8) 126 (42.7) 86 (29.2) 29 (9.8)
Filipino 128 (5.6) 36 (28.1) 18 (14.1) 4 (3.1)
Native American 19 (0.8) 9 (47.4) 6 (31.6) 4 (21.1)
Asian 71 (3.1) 29 (40.9) 15 (21.1) 4 (5.6)
Native Hawaiian or Paciﬁc
Islander
17 (0.7) 10 (58.8) 6 (35.3) 3 (17.7)
Spanish/Hispanic/Latino 337 (14.6) 182 (54.0) 129 (38.3) 51 (15.1)
Other 38 (1.7) 19 (50.0) 16 (42.1) 7 (18.4)
Two or more race/ethnicities 170 (7.4) 89 (52.4) 69 (40.6) 22 (12.9)
Marital status (n¼2,349)
Single, uncommitted 711 (30.3) 420 (59.1)** 327 (46.0)** 130 (18.3) **
Single, committed relationship 410 (17.5) 219 (53.4) 168 (41.0) 58 (14.2)
Single, living with partner 107 (4.6) 54 (50.5) 41 (38.3) 13 (12.2)
Married 963 (41.0) 467 (48.5) 314 (32.6) 116 (12.1)
Divorced, separated, or widowed 158 (6.7) 96 (60.8) 60 (38.0) 26 (16.5)
Education level completed (n¼2,326)
≤High school, GED 974 (41.9) 536 (55.0)* 417 (42.8)** 170 (17.5)**
Some college, vocational 999 (43.0) 541 (54.2) 380 (38.0) 137 (13.7)
≥Undergraduate degree 353 (15.2) 166 (47.0) 106 (30.0) 34 (9.6)
Service branch (n¼2,335)
Navy 1,975 (84.6) 1,032 (52.3)** 734 (37.2)** 247 (12.5)**
Marine Corps 360 (15.4) 217 (60.3) 172 (47.8) 92 (25.6)
Military rank (n¼2,334)
E1–E3 812 (34.8) 431 (53.1) 340 (41.9)** 150 (18.5)**
E4–E6 1,252 (53.6) 680 (54.3) 485 (38.7) 167 (13.3)
E7–E9, W1–W5, O1–O9 270 (11.6) 140 (51.9) 83 (30.7) 24 (8.9)
(continued on next page)
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Table 3. Demographic-Speciﬁc Alcohol Misuse Prevalence Among Eligible Active-Duty Deploying U.S. Navy and Marine Corps
(continued)
Hazardous alcohol use
Characteristic
Total, n (% of
total population)
(N¼2,351)
Criteria 1, n (%)a
(n¼1,258)
Criteria 2b, n (%)
(n¼912)
Dependent alcohol
usec, n (%)
(n¼343)
Years in the military (n¼2,295)
0 52 (2.3) 29 (55.8)** 16 (30.8)** 6 (11.5)**
1 432 (18.8) 205 (47.5) 156 (36.1) 75 (17.4)
2–3 747 (32.6) 440 (58.9) 346 (46.3) 132 (17.7)
≥4 1,064 (46.4) 554 (52.1) 375 (35.2) 123 (11.6)
Number of ofﬁcial deployments (n¼2,271)
0 521 (22.9) 280 (53.7) 204 (39.2) 74 (14.2)
1 747 (32.9) 414 (55.4) 310 (41.5) 125 (16.7)
≥2 1,003 (44.2) 520 (51.8) 361 (36.0) 129 (12.9)
Note: *po0.05; **po0.01 for difference between those who screened positive for alcohol misuse and those who did not by demographic
characteristic.
aCriteria 1: Positive screen for hazardous alcohol use was deﬁned as an AUDIT-C score of ≥3 for women and ≥4 for men.
bCriteria 2: Positive screen for hazardous alcohol use was deﬁned as an AUDIT-C score of ≥4 for women and ≥5 for men.
cPositive screen for dependent alcohol use was deﬁned as an AUDIT-C score of ≥8 for both women and men.
AUDIT-C, Alcohol Use Disorders Identiﬁcation Test; GED, General Educational Development.
Harbertson et al / Am J Prev Med 2016;51(2):185–194 191questions align with more-restrictive (DSM-IV) criteria,
which may explain the comparatively lower prevalence.
The National Survey on Drug Use and Health dependence
prevalence increased to 7.2% among those aged 18 years and
older35 but was still less than the current study prevalence.
The signiﬁcant proportion of personnel who screened
positive for dependent alcohol use suggests a large
potential for short- and long-term adverse consequences
such as surreptitious or unauthorized alcohol use, alcohol
withdrawal, and other issues.38 Screening for dependent
alcohol use prior to deployment may provide ship
Commanders with additional data for assessing whether
personnel are ﬁt for sea duty and identify personnel for
early intervention and care.
The number of men and women who reported ever
experiencing IDC data are concerning, but given the
exploratory nature of this single question in the current
study, many questions remain unanswered (such as the
timing and environment/conditions where this occurs) and
should be examined in a much more comprehensive way in
future studies.
Service members often have access to discounted
alcohol (e.g., through on-base outlets). Ready availability
of inexpensive alcoholic drinks may impede other efforts
to lower alcohol-related incidents. Although Navy policy
prohibits those younger than age 21 years from drinking
alcohol, enforcement of this policy is difﬁcult. Feasibility
of implementing successful civilian evidence-basedAugust 2016interventions that have been particularly effective among
youth (e.g., higher alcohol prices/tax)39 could be consid-
ered/assessed within the military setting.
The Pre-DHA, which incorporates the AUDIT-C, repre-
sents an opportunity to identify shipboard personnel with
alcohol misuse. Although the screening is not anonymous,
administering the Pre-DHA within the shipboard deploying
population and measures/protections to encourage honest
reporting of alcohol misuse should be considered.
Although some evidence-based interventions39 suc-
cessful within civilian settings may not be successful
when applied in a military environment, interventions
such as Electronic Screening and Brief Intervention could
be easily accommodated within the routine safety brief
conducted within military units before long holiday
weekends and should be considered.Limitations
This study collected information on alcohol intake using
anonymous self-reported screening questions (via AUDIT-
C), which is not a clinical diagnosis of alcohol misuse and is
subject to recall bias and reluctance to report sensitive
information. Data were not linked to medical records to
conﬁrm alcoholmisuse diagnosis. However, previous studies
have shown that when the AUDIT-C is administered in
conjunction with interviews to determine whether criteria
for alcohol use disorders were met using the DSM-IV, this
Table 4. Unadjusted Odds of Ever Experiencing Involuntary Drug Consumption by Alcohol Misuse Among Active-Duty
Deploying Personnel
Characteristic Ever, IDC, n (%) Never, IDC, n (%) OR (95% CI)
Hazardous alcohol usea
AUDIT-C score: ≥3 women, ≥4 men 129 (76.3) 1,118 (52.0)* 2.98 (2.07, 4.30)
AUDIT-C score: ≥4 women, ≥5 men 111 (65.7) 793 (36.9)* 3.28 (2.36, 4.56)
Dependent alcohol useb 54 (32.0) 287 (13.3)* 3.05 (2.16, 4.31)
Binge drinking, past 30 daysc 69 (43.4) 537 (26.0)* 2.18 (1.57, 3.03)
Ever blacked out, yes 132 (77.7) 997 (46.4)* 4.43 (3.06, 6.42)
Drug use
Used one or more drug, past 12 months 13 (8.8) 45 (2.2)* 4.28 (2.25, 8.13)
Positive urine drug screen, ever 18 (10.8) 55 (2.6)* 4.60 (2.63, 8.03)
Positive urine drug screen, past 12 months 8 (4.9) 23 (1.1)* 4.68 (2.06, 10.62)
Note: *po0.01 for difference in proportion of alcohol and/or positive and negative drug screens between those who reported ever or never
experiencing IDC.
aPositive screen for hazardous alcohol use was deﬁned using two sets of criteria: (1) as an AUDIT-C score of ≥3 for women and ≥4 for men (cut-points
utilized among civilians and veterans) and (2) as an AUDIT-C score of ≥4 for women and ≥5 for men (cut-points used to trigger patient referral on the
military Pre-DHA).
bPositive screen for dependent alcohol use was deﬁned as an AUDIT-C score of ≥8 for both women and men.
cBinge drinking was deﬁned as ≥4 drinks for women and ≥5 drinks for men on a typical day in the past 30 days using the following question: Think
about the days when you drank alcoholic beverages (such as beer, wine, or hard liquor) in the past 30 days. How many alcoholic beverages did you
usually drink on a typical day when you drank?
AUDIT-C, Alcohol Use Disorders Identiﬁcation Test; IDC, Involuntary Drug Consumption.
Harbertson et al / Am J Prev Med 2016;51(2):185–194192screening tool has high diagnostic efﬁciency to detect
dependent alcohol use in military and civilian pop-
ulations.24–27 As in all cross-sectional and descriptive
analyses, trends over time, temporality of associa-
tions, and characteristics independently associated
with alcohol misuse could not be assessed and can be
examined in future analyses. Although the same screening
tool was used in this survey as in the Pre-DHA, alcohol
misuse prevalence may be higher because this study
allowed participants to report alcohol misuse anonymously
whereas the Pre-DHA does not.
Conclusions
This study showed that a substantial proportion of deploying
U.S. military personnel screened positive for hazardous and
dependent alcohol use at the onset of deployment, and
prevalence was high for those under the legal drinking age.
Alcohol use reduction interventions that target younger
shipboard personnel and personnel who screen positive for
hazardous use before progression to dependent use should be
considered. Screening for dependent use prior to deployment
can facilitate early identiﬁcation and care for those at high
risk for alcohol-related medical, psychological, and work-
related complications. Targeting demographic groups more
likely to engage in alcohol misuse with tailored evidence-
based interventions (e.g., electronic screening and briefintervention, higher alcohol prices/taxes)39 may reduce
alcohol misuse but needs to be assessed for feasibility/
effectiveness within this military population. Both men and
women reported a concerning level of IDC, which needs to
be explored further. These ﬁndings may extend to settings
where civilians of similar age transition (e.g., universities) and
provide civilian practitioners with a better understanding of
alcohol use within prior military personnel.
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